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(57) [gtfj] 

[&£§] SfiffiT, JtaXtt*5<fc^**«<0^7 

5 - Pit ft it i c s ft & x > v > * « ^ co m ta m ft c « 

C : 0.02***. Si : 0.4 -1.0 %* 
ffi. Mn : 0. 20%**. Cr : 1 0 — I 5 % * ffi . N i : 0.05 — I . 
0 %&m* Ti : 0.05-0.30%**. Nb : 0. 1 0 ~ 0. 30 % * 
*, P : 0.06%**. S : 0. 0 1 % **:fe £ N : 0.020 
%**£^WL. »»«*»WJCFe<Ofifc»*af«^Ja:0, 



t 



( 

I 

iffi&m 1 3 C : 0.02massX*«. 
Si : 0.4 mass%j@A, 1.0 mass%^^, 
Mn : 0. 20mass % 5fe?rSU 
Cr : lOmass % J£*±, 15mass%;fc$§, 
Ni : 0. OSmass %U±. 1.0 oiass%^^l, 
Ti : 0. 05mass%J£A±, 0. 30mass % 5fcfi§t , 
Nb : 0. 10mass%&±, 0. 30mas s % 5&m . 
P : 0. 06mass%^^, 
S : 0. 01mass%5fc?i$§& 
N : 0. 020 mass%5fci$ 

[§§#112] C : 0.02mass%^^, 
Si : 0.4 mass%@X., 1.0 mass%*#§, 
Mn : 0. 20mass%5*c#§, 
Cr : 10mass%U*±, 15mass%^^» 
Ni : 0. 05mass%JLU-b* 1 . 0 mass % * » 
Ti : 0. 05mass%JW±, 0.30mass%^?^, 
Nb : 0. 10mass%J£*±, 0. 30mass % 
P : 0. 06mass%5fc?^, 
S : 0. 01massX*#t*5cfctf 
N : 0. 020 mass%5fcii 
£ h \Z 

V : 0. 05mass%£A±, 1 . 0 nass * , 
Cu : 0. 02mass % £L±, 1.0 mass%^t^, 
Zr : 0. 05mass%^±, 0.5 mass % <fc 
Al : 0. 01mass%i^±, 0.5 mass%5fcfit§ 

[§H#JI3] C : 0.02mass%*?i> 
Si : 0.4 mass%£8*_, 1.0 aass%£ift. 
Mn : 0. 20nass%5fcjft. 
Cr : 10mass%l^±> 1 5ma s s % , 
Ni : 0. 05mass% J^±. 1.0 mass%5fci^. 
Ti : 0. 05mass%J£A±, 0. 30mass % , 
Xb : 0. 10nass%J£*±, 0. 30nass » 
P : 0. 06mass % ^^1. 
S : 0. 01tnass%;fcfi$*5£tf 
N : 0. 020 mass%^^ 
£ h \Z 

Mo : 0. Olmass % J^±» 0.8 mass%5fc^ 
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[§f#JS4] C : 0.02nass%5fett. 
Si : 0.4 mass%^x., 1.0 mass%5fcii^ 
Mn : 0. 20mass%pfci$, 
Cr : 10mass%J[^±> 15mass%^?^, 
Ni : 0. 05mass%^±, 1.0 mass % » 
Ti : 0.05mass%J^±, 0. 30mas s % &ffi , 
Nb : 0. 10mass%t*±, 0. 30mass *«, 
P : 0. 06mass%5fci^, 
10 S : 0. Olmass^*^*^ 
N : 0. 020 mass%*i$ 
£ ^ ^ . $ \Z 

V : 0. 05mass% J^±, 1.0 raass%*i. 
Cu : 0. 02mass% J^±, 1. 0 ma s s % ^ , 
Zr : 0. 05mass%JW_h, 0.5 mas s % 5fc?j3§ & 
Al : 0. 01mass%J^±, 0.5 mass%^i^ 
<Dvt>fr*>MAjtd llSfcli2l«J:t 
Mo : 0. 01mass%J£A±, 0. 8 mass % *?8§S 

20 iCftD, MS^7i7^f b &Z>ffif&1k* 

my h^xf>i/x«, 

[§£jfcJl 5 ] C : 0. 02mass 
Si : 0.4 mass%@x., 1.0 mass%^ri. 
Mn : 0. 20mass%^i^, 
Cr : 10mass%J^±> I 5mas s % 5fc$| * 
Ni : 0. 05mass% J£A±, 1.0 mass%*^l, 
Ti : 0. 05mass%J^±, 0. 30mas s % . 
Nb : 0. 10mass%l^±. 0. 30mass % ^ 
30 P : 0. 06mass%>fci$. 

S : 0. 0lmass%^i$*5J;tf 
N : 0. 020 mass%^y^ 
£ ^ * . £ ^ (C 

B : 0. 0002mass%J£Jt±, 0.005 mass%^^^3J;^ 
Ca: 0.001 mass%J£A±, 0. 03mass % 5fen3§ 

x&&±zf^ y ? -m&ftiz&nz x > v > m 
y x.n f>^xf>i/Xi. 

40 [§jt5fcJl6] C : 0. 02mass%^^, 

Si :0.4 mass%£3x., 1.0 mass%^r^, 

Mn : 0. 20mass%^f^» 

Cr : 10mass%J^±, 15mass%^?^, 

Ni : 0. 05mass%J£A±* 1.0 mass%*l, 

Ti : 0. OSmass % J^_b. 0. 30mas s % 5fcii^ 

Nb : 0. 10mass%l^±. 0.30mass%^^, 

P : 0. 06mass%*?^, 

S : 0.01mass%^f^*5cttK 

N : 0. 020 mass% 5fci$ 
50 $ 



( 
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V : 0. 05mass % £X±. 1.0 mass % ^f^l , 
Cu : 0.02mass%W.±, 1.0 mass%^^, 

Zr : 0. 05mass% J^±, 0.5 mass % 3^43 J: Zt 
Al : 0. 01mass% J^_h, 0.5 mass%5fcii§ 

B : 0. 0002mass% J£Jl±, 0.005 mass % <k Zf 
Ca: 0.001 mass%J^±, 0. 03mas s % 

jta X 14 *5 v y =? - jfi t ± ft t z {g n 3 x > 5/ > m SB *f 

[|S#JH7] C : 0.02nass%5fe*8, 
Si : 0. 4 mass%^x.» 1.0 
Mn : 0. 20mass%^^> 
Cr : 1 Omass % J^Ji. . 15mass%^f^, 
Ni : 0. 05mass% £A±, 1. 0 mass % 
Ti : 0. 05mass% £X±* 0. 30mass % > 
Nb : 0. 10mass% j^±, 0. 30mass % ?Ktt . 

P : 0. 06mass%5fc^ 

S : 0. 01mass%*?j$;f3cJ;tf 

N : 0. 020 raass%^^ 

Mo : 0. Olmass % J^±, 0.8 mass%^^l 
h 

B : 0.0002mass%tA±, 0.005 mass % J: 
Ca: 0.001 mass%J|^±, 0. 0 3mass % 

[iit#Jl8] C : 0. 02mass%5kj^ 
Si : 0.4 mass%@x., 1.0 nass%*jB, 
Mn : 0. 20mass%7fc$§, 
Cr : lOmass % £A±, 1 5mas s % , 
Ni : 0. 05mass%J^_t, 1.0 mass%^r^, 
Ti : 0.05mass%J^Jt, 0.30mass%^f^, 
Nb : 0. 10mass%^_t, 0.30nass%*«K 
P : 0. 06nass%£ffi, 
S : 0.01ciass%^^^ct^ 
N : 0. 020 mass% faffi 
$ e> iz 

V : 0. 05mass%J^±, 1 . 0 mass % ffcffi % 
Cu : 0.02mass%l^±, 1 . 0 mass % , 

Zr : 0. 05mass% J^_h, 0.5 mass % 5fc?$;fc <£ 
Al : 0. 01mass% J^±, 0.5 mass%^r^ 

Mo : 0. Olmass % UAX, 0.8 mass%^t^ 
t 

B : 0. 0002mass%JU±» 0.005 mas s % 5fc?i$i5 £ 
Ca: 0.001 mass%j£*±, 0.03mass%5fc*$ 
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m x « 43 & xs t -7 ^ - a. t c « n * x > ^ > m % t& » 

[2B91<Z)i£JSfflfrSfcl8] 

COOOl] 

10 otfLm-k&wm&ztizmiL&Tiz 

[ 0 0 0 2 ] 

h^X7 : ->ux^tcitb^^-e$>^c:<h^6, Sift 
[ooo3] i§itt*<0»«*ai*0>?-5. se^x*- 

20 ;i/ F<o«k -5 900 t c^^^.^>e^tc*T±#-r^ 

0 J 1 L ( I 9Cr-0. 4S i -0. 4Nb-0. 5Cu) ^fcfeCUffl^nr^ 

fc. -75, -?7 ^-iztt&znz&oiz. m^um^it 

<OJS«8jttJC<k<5 v 7 ^-K&jtfPSISfcte^ T43 O . 18Cr 
«<18Cr-0. ISi-O. 2Ti)^££ L T <£ffl £ tl \Z C & X ^ 

[0004] ccoct^tc, s^^a)^m^fc^ffl^n^ 

•pWJatt'bJC. WififfliJ-CttKCriHtC 0.4mass% (JWT 

te&cvmvtzft* tbizn7sh&izuz>£^?r$mrf& 

[ 0 0 0 5 ] $Lfz* Wf^f^lCioTt), »»«S-tt 

iTif^nsct/i^, cfc o^tx^iDxti^w-r ^ c 

[ 0 0 0 6 ] o^fC, V£M&ffiO)o*>* SSia«»»*» 
8-60306 7iM hXf> 

[0007] L/^u^^f>, -c-©aa«rt^ (^3i coo 

50 17] ) Cctntf. ^7-^-jlh\ 7D>h/H^ 



( 

5 

[0008] Ltztf-?T. CCDm^&WZ. S i : 0 . 6 — 1 . 

V - *♦ 'vcDilffl te^Fil X& Z> Z. £ tfi»fr*b £ nt l> Z> . 
[ 0 0 0 9 ] <ftHfj¥6-248394*f^$g (W SSifitt^* Att 

[0 0 10] L^b, -^cOfB^rt^ (^31 [0020) ) 

\z&VZ>5£Wm. fcfc*fctH<D^m*>0. 28%J^±OiS5V^n 
U^JUTf^^o Ifc^ot, NbOVatfijbDT^^ClO^ 

[0011] fg«fl#s<o*ifcic ctntf. sisfttjt 
(eweu^ (0.4 %j^t) Mn*a<jfc«Wi!si<' 

^;KZ>*£ (0.20%J!^±) , Ti*fcJ4NbO>*tt*jta<0« 

[0 0 12] #®«rflFSIS44l 79 2 l *f H ftfl # (We I ded feri 
tic stainless steel ar t i c I e) \Z teCb (Nb) £ T i <h 

ICMn*tiO. 29%j^±OitS^U^;M;i&£C<h;^<^ - CO 
J: ^^^^m^co^ x ^< S^X^>UX^Tii, + # 
ftigtgg&cov ^ ^-i*ft14£f#& £ £*<T£ft< . ISra 

[0 0 13] 3£lc\ 1#M¥7-368554^^$U (^^UDI 
^4ock^imi4coffinfcg^^:^^^ffl ^x h&X 

^^»o b^L, £ co&ffi*> ^ 7 ^— J&fttCO^TCD#!£ 
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[0014] -)u Gkumt&tt&m& Lfctjimt it, 

js * tt £ mm gB j& ft: ^ £ n ^ a ib j» ^ » m x ^ > u x 
^)^tl^w^^nT^^>o if tc^ 7 ^-&?ft 

a. 

[0 0 15] 777-«ftT?MBt^5»&tt 

c<Dm&&-c<Dmi>^m'k$:&&£ Lnmfoinzj: 

[0 0 16] cock^tc:. «»SB^«t>«ft7&<i»U^fc 
56, ~? y 7-<DmMVk&fa±t$'£Z>rz&\z\Z, - (£>^f£ 

iti-ntfcfc^ deleft 5. 
[0 0 17] La>Lfta<5, »BB¥5HI284 8#&«T 

20 |g|^1^(C»» Ar < , m®flZ 1 % JW±COMo(D 

[0 0 18] ^Ac, »«»<Oiliilfttt*l6)±S-a:*<DfC, 

iBO^HJ^5-l 1 284 8^-^^tC^o^X feTi, NbO^iJD^* 

v 7 7-m&<Dmm\z* ®&&<DWL^m&&&&£-? 

Mo, Ti&cfc£m(D^Jjatf)#.Tte, ^t^S15(7)V7 ^— Itft 
30 tt*«+»-e«:^C £ fc^JHJLT^*. 

[0 0 19] CCOS*^, »ffl¥5-l 12848^^^^ t> IB 

1 ^^^-c^^tc^fb-r^Ac^), ccoj: ^^s^T-r« 

[ 0 0 2 0 ] ^Ac, #;tfX»ttf«tc«:3EW«. »«^^ 

40 ^^3, CO<t9^8*SailTTtt, ^ C r f b . Ti^ActiNb 
[ 0 0 2 1 ] COck^JC, ^n^Tl§l^815(D77 ^-U 

ft 14 ^ # nit l Ac « n m & ttu 2 n x t ^ o ^ Ac * , ^ 

HCt*»^. SB COT 7 ^-iffttemfrl±£#Crjfc^ 

[ 0 0 2 2 ] Ol^-C, #Rf!¥4-22 8547^4>$8 (mi&Rm 

fti4. ii^ti*5ct^^a^^{cfgnAc7'x^-r ^xf 

50 £\Z&ZWmftm&&<nfa±£MU%i&mv>\is\±.te£$: 



( 
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us. 

[ 0 0 2 3 ] Zft{*m%Lftmft&<Ofa±*:\Zfr^T^Z> 

iBitttcTi^Nboj; ?frc, N^s^-r^^^^^^-rn 

CO 0 2 4 ] tt-tf&5tf. V7^-JS8Att, JiiBLfcJ; 
■5 tC. XSffifK*>pHa< 9 *>5 1 £T*S$HC^{fcl^ 

coj&t&SH&fCifc 0 . ->zl h7^XK8tliT77- W*tt 

fHJ5F4-228547^*STte. teSiOTi, Nb«£ a&jta»# ^ 
ol h7^Xtt»1?infc»lt«:*ir^5^. CODJ:^ 

/«cesi*T?*«<o-7 77-iftttofti&i^5: t\tm 

[ 0 0 2 5 ] ^±> it(»tti3«fc^*DXttJC«n* fr-Ditt 

CO £ Iff J C * T 5 £ 5 4* * : M i Hi ^ L T ^ ft » o fc (O T & 
[ 0 0 2 6 ] 

i^lM^tttC&ffl£nT^£:SUS 430 J1L (Nb : 0. 42 % ) 
t^!8Cr-0. 2Tic0^x^-f h^7,f>l/X^ c i; 9 t> f£ tl 

i/U>y>Mttffl7i7'f h^^f> UXfSSrff 
[ 0 0 2 7 ] $bl:, C©<fc5tt*WI»tt<kK»Att<!: 

*3<k^(g;fflftJ«»ffl<Ott»tt-€:tt^* C th®&)(D- 
[ 0 0 2 8 ] 

[^gS£$?&-f £ fzifrV)^®) 5£W%*>\*. Nb^iftttiA 

»SHb*5cfc^fl£Mn{btTi-Nb ©IS^lfcJjaa*, «»ffi<Z)V 

B ^$:ii^L/:t)C0T^^. *T ft *:> t> . CcD^H^co^gr<h 
-T £ c ^> liktTcoil 0 T & 5o 

[ 0 0 2 9 3 0 C : 0. 02mass % ^c^. 
Si :0.4 uiass%j&x., 1.0 mass % 5fc ti$ , 
Mn : 0. 20inass%^^, . 
Cr : lOmass % J^Jb, i5mass%^^, 
Xi : 0. OSaass %J£*_k. I. 0 ma s s % m » 
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Ti : 0. OSmass % J^_b, 0. 30raass % , 

Nb : 0. 10mass% 0. 30aass % 5fcri3§ . 

P : 0.06niass%7fc^ 

S : 0. 0lraass%*^*3 £Zf 

N : 0.020 mass % 

ftD> 4ia9t«tf7i7< hi«fi«t*5iait, fin 

10 [ 0 0 3 0 ] (2) C : 0. 02ciass % &m . 

Si :0.4 nass%j@x., 1.0 inass%^^, 

Mn : 0. 20mass% ^TiS5. 

Cr : 10mass%UA±. 1 5mass % 

Ni : 0. 05mass%J^_fc, 1.0 aass%*», 

Ti : 0. 05raass%JWJ:, 0. 30mass % *ffi , 

iNb : 0. 10mass%i^±, 0. 30raass % , 

P : 0. 06mass%*ii3§, 

S : 0. 01mass»*W*5<fctf 

N : 0.020 mass%*$i 
20 £ IC 

V : 0.05nass% JU±, 1.0 mass%^i, 

Cu : 0. 02mass % JL , 1.0 mass%5fci^> 

Zr : 0. 05mass% J^±, 0.5 mass % mm *5 J: Tf 

Ai : 0.0Uass%J^±, 0.5 mass%^^ 

30 [ 0 0 3 1 ] CP C : 0. 02mass%5|cf^. 

Si : 0.4 mass%£gx.> 1.0 raa$s%5fc$!, 

Mn : 0. 20mass%*ii^ 

Cr : 10mass%U±» 1 5ma s s % ^ , 

Ni : 0. 05uiass%J£A±, 1 . 0 lass % ^ctt. 

Ti : 0.05mass%l^±, 0. 30mass % fcffi , 

Sb : 0. I0nas$% 0. 30iuass % , 

P : 0. 06mass % 

S : 0. 01mass%#:iifSi5 c ktf 

N : 0.020 mass%^^ 
40 ^ ^> IZ 

Mo : 0.01mass%UA±, 0.8 mass%^f^ 

xtt^cfcc/^ v 7-nftttc«nsi >y 

7i70lXf>^7| (^3^H^) . 

[0032]© C:0.0 2mass%*^. 
Si :0.4 mass%^A. 1.0 mass%^^. 
Mn : 0. 20mass % 

Cr : 10mass%^±. 15mass%*^i. 
50 Ni : 0.05mass%J^±, l.0iass%£W. 
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Ti : 0.05raass%J£A±* 0. 30mas s % . 
Nb : 0. 10mass%l^±, 0. 30mas s % jfciift , 
P : 0. 06raass % , 

5 : 0. 0lmass%5fc$§:fccfctf 
N : 0.020 mass%^Ti$ 

6 ft , £ 0 \Z 

V : 0. 05mass % £LL, 1 . 0 nass % sfctt. 
Cu : 0. 02mass % 1.0 raass%^^. 

Zr : 0. 05mass% JU±, 0.5 mass % 5fci$*3 J: XS 
Al : 0. Olraass % J|^±, 0.5 mass%5fci$ 
O^tf^iSlA,*: 1 fi*^^2 ^fiJ^±i 
Mo : 0. Olmass % fcA± , 0.8 mass%^i 

[ 0 0 3 3 ] <S) C : 0. 02mass % 
Si : 0.4 mass%|gx., 1.0 mass%5fcij^ 
Mn : 0. 20raass%;fciS^ 
Cr : I0mass%^±, 15raass%^?^, 
Ni : 0. 05mass%^±, 1 . 0 mass % *rft , 
Ti : 0. 05mass%IU±. 0. 30ma ss % > 
Nb : 0. 10tnass%J^±, 0. 30mass % &m . 

P : 0. 06mass%^^l, 

S : 0. 01mass%5^fi43 e t If 

N : 0. 020 nass%5fci$ 
£ £ \Z 

B : 0. 0002mass% J£JL_L, 0.005 mas s % 5fc ^ *5 J: 
Ca: 0.001 mass%j[^±, 0. 03raass % 

[ 0 0 3 4 ]© C : 0.02nass%*tt. 
Si :0.4 nass%j@x., 1.0 mass % TfefiS. 
Mn : 0. 20mass % 

Cr : 1 Omass % Ji . J5raass%5k^, 

X i : 0. 05mas$%J£4±, 1.0 

Ti : 0. 05mass% J^_t, 0.30mass%^t^, 

Nb : 0. I0mass% W_h, 0. 30mass % &m • 

P : 0. 06mass%5feijS|* 

S : 0. 01mass%*^43ck^ 

N : 0.020 mass%5fci$ 

£ $ . 2 £ tc 

V : 0. 05mass%J£A±, 1.0 mass%5k#|, 
Cu : 0. 02mass % tA±* 1.0 mass%5fc*$, 
Zr : 0. OSmass % J£A±, 0.5 mass % i5 
Al : 0. 0lmass%J^±, 0.5 nass%5fcffi 
(Do -Zfr^jg/vrc 1 2 *U£*± £ 

B : 0. 0002tnass%J^±, 0.005 mas s % 5fc ft *3 «fc 
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Ca: 0.001 mass%U*-t. 0. 03mas s % 

[ 0 0 3 5 ]© C : 0.02mass%5fc?«. 
Si : 0.4 mas s % jtfl . 1 . 0 mass % >KfM , 
Mn : 0. 20mass%*fi$, 
Cr : 10mass%l^±, 15mass%^r^, 
10 Ni : 0. 05mass% 1 . 0 mass % 5fc#t . 

Ti : 0. 05mass%J£Lh. 0.30mass%^^. 
Nb : 0. 10nass%U±, 0. 30mas s % , 
P : 0. 06mass % feffi* 
S : 0. 01mass%*^^cfc^ 
N : 0.020 ma$s%&ffi 
£<B«?f, £ h \Z 

Mo : 0. Olmass%)^±, 0. 8 mass % ^fiH 
t 

B : 0.0002mass%JLU±. 0.005 nass% *i»*5 
20 Ca: 0.001 mass%JW±, 0. 03mass % 

[ 0 0 3 6 ] (B» C : 0. 02mass%^^. 
Si : 0.4 mass%£ix.» 1.0 mass%^^» 
Mn : 0. 20mass % 

Cr : 10mass%JL^±, 15mass%7^^, 
Ni : 0.05mass%JW±, 1 . 0 mass % teffi , 
30 Ti : 0. 05mass%J^±, 0. 30mass % 

Nb : 0. 10mass%J^±, 0. 30mass % fcffi , 
P : 0. 06mass % 5fcj^|, 
S : 0. 01mass%5fcii5§;fccktf 
N : 0. 020 mass%7fc?i$ 
£ 6 fc 

V : 0.05mass%J^_t, 1 . 0 mass % *ift , 
Cu : 0. 02mass%^±, 1 . 0 mass % , 
Zr : 0. 05mass% 0.5 mass % 3^*5 <k 

Al : 0.01mass%^±, 0.5 mass%7^^ 
40 <Do?>frt>m/vtz 1 i^Acli2ltil±^^WL, t^o 
Mo : 0.01mass%W±, 0.8 mass%*r^ 
t 

B : 0. 0002mass%tA±. 0.005 mass % 3zffi&J:Z£ 
Ca: 0.001 mass%^±. 0.03mass%^i^ 

ffl7x7^f^Xf>UXl (^8^B^) o 
[ 0 0 3 7 ] 

50 [^0^CO^J5S(O^^] £t\ C<7)^0^^jl^-T^) (CM^ 



( 7 ) 

1 I 

u&ft-v&zctfrib* 0.3 %&m<F>'>!k<nn^mm* 

[ 0 0 3 8 ] ftU&m<D&\±lZMlsTte* 0.3 %*^<D 
K J; D , ft&iflT&SO. 42%Nb^W§B I/^JUCJ T^I± 

&Z>C trfW* fatten fz. 10 
[ 0 0 3 9 3 ^^T, ig&S&GOv 7 L, 

£ t> <h *7 y y — CDmiKft-V 11 £ & £ 

c fcfcfc*. 

[ 0 0 4 0 ] CKDct ^/ctH*TO§Hic#i^^ ft 

[0041] ( i ) e«»«fls»«<t oif*tt^A»3te 

t>frr>ft. ^IT, HI 1 (C^-r<fc JfcRttfclStttf) 
lBt£tta***«Cr*f <10-15%Cr) ^S8»0775- 30 

[ 0 0 4 2 ] (2) Sfc. Bt£ffl5<OV 7 7 — ifflAltOlPJ 
±ICttEI 2 C^tJ: 5 (C, fSCrOTi-Nb CD « £ Jja ffl (C 

S i : 0. 4 Mn:0.2 % * iiSS CO # 3* 

-C\ ®»&<D~?y , l 8Cr-0. 2 

mte&izfktp tmfeztiz. 

[ 0 0 4 3] — 7j\ !8Cr-0. 2TittCD*i£te, 8ttflSft<« 

[0044] mrtc bft^tcx o ic v 7 ^-j^-cr^gi 
<h7k^coti, ®tt&<Dm-& woi-eufc < m&&<Dm& 

r, Ti-Nb tg^aSJta»JCT, f£Cr<b. ?9SSHb*5 <£tffg;Mn 50 
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ffc*«. HI* ft 0 7 ifrf&fil£fa±T££ <h<E>fc]|i$: 

[ 0 0 4 5 ] (3) ££>tC, V, Cu, Zr*/tttAI(D-5-& 

[ 0 0 4 6 ] ::t, ® 1 *5«fc^0 2 ttTii3«fc^Nb<0« 

$&CDX*Ifc£ 0 : 2 inn© -t©», 

iz<d*> 4oor • 5H^rni/ja^b/t^n-e*nco-9->7 r >ii/(c^ 
^T, ^ry ^ — (oU&i&ik* >s 3. h 

&<D>??y, BO 2 ttSi^WS&^tfMn^tt tfS««S 

[ 0 0 4 7 ] £<&fgimi±aaiffSfciJt.ic«fc o , as 

[ 0 0 4 8 ] ^€ffC, C<D£iPl<DJ*#j|flJfc<BIK£3IliMC 
C : 0.02%*^ 

J: < . m & L < HO. 01 %e*Trt*cfc l*. 
[ 0 0 4 9 ] Si:0.4 l.0X*i 

|6]±U, -t©ffi*Attttt***( (l8Cr-0.2Ti) U^jW«± 
xOSit 0.2X*«OlfiJli<ki:J:oTaift'bOt/«t 

fer«E»tC)JUXl4S:^^^-ti-Sfent*r&^. l^ot, 

< fi 0.6%^±, 1.0 %*^> $€»JC»*b<H 0.8% 
J^±, 0.95 %J^T"e^-5- 
[ 0 0 5 0 ] Mn : 0. 20%^^ 

mimgl 2 (Ctk L^Cct C> C ^WS^0.20%*i^ 

fpJXL. -€-CDWftttttte*»! (l8Cr-0.2Ti) UA-bfC&f 
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-5 Si £0. 20% 5fci$<0 {SMnft (Cefco T3&(I]££#7tC&<5/ca6 
Lfr'L, *W»^0. 20%J£A±Tl*, fc<b 
ASi£0.4 %€ri@*T^^£i£TfcMnO*&ttiIrt<j§£0£ 

«0. 15X*»a<cfcl>. 
[ 0 0 5 1 ] Cr : 10~15%*«* 

{b-T^o Lfc*«oT, J E-cQ^Wgl*l0%J£A±, I5%^r^ 

[ 0 0 5 2 ] Ni : 0.05-1.0 %=&Wk 
Nit*, «»ffl5©-777~li*fttt«:rS]±$-l3:«a*^fe 

t, ^o^*rsteo.o5%tA±, 1.0 %*i<ht^^, » 

£L<t*0.1 %UA±, 0.8 %£AT, J; L < 1*0. 5 

%U*±* 0.8 %J^TT&£o 

[ 0 0 5 3 ] Ti : 0.05-0.30 %*$! 
Til*, t*I**0. 05%t*±£. Nb (0. 1—0.3 %5fc«8) £ 

0. 30%^±^W£-fr£ tm\^^(D^y 
*ttli*ftt«, :Oi*tltlt TU*Nb^Alfr 

Sf*0.05%J^±, 0.30%**<h*TS. 

[ 0 0 5 4 ] Nb : 0. 10-0. 30%5fc?j35 
Nbt*, ±8SLfc<fc -5 KTi £ <Z)«^iSj!fflT»S«<D«f fttt 

Z.<D¥£W (&S\-{&Mm) Tl*, 0.10% 

•=> , 0. 30%J^±^W£tt£ C <hl*3X hiS5£&3., Ufc 
tfi^T. fO^flttO. 10% tA±, 0. 30%*?$ £-r s 
L < t*0. 20%tA±, 0. 30%*i^T&3o 
[ 0 0 5 5 ] P : 0. 06% 

pi*, ^pTiH^^^^<h lt»4»ic^*t sn^ris**"?* 

£<OS8qH<0«£^*r*a<O. 06% 
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[ 0 0 5 6 ] S : 0.01 

si*, p tmmiz^-pjmwj^myit Lxm^iz^mzn 
f&tiL&m?z> t*v>ftn* h&£uz>. 
c<dzix bm^^\tK9tLu^tfimm^ib^ffi. c<d 

or, ^<D£wsi*o.oi%*»£-r 

[ 0 0 5 7 ] N : 0.020 %*?^ 

Nil «OWtt*3«t^ftDXtt**<kS-ar*^»T* 0, 
10 Ti£ 0. lX»±<£#£-tirft:4l£. 0.020 %J^±^*T 

jm-pt, ^o^wst* o.o2ox*iW<h*r*^. ^*u< 

(10.015 XHTA«a* LH. 
[ 0 0 5 8 ] V : 0.05-1.0 %*i^ 

vii, ffi*^finj«»T?*o • o.05XUA±**rs-t*fc« 
f§«a5<o-77^-iistfttt^ifii±-ra. 

1*0. 05%ei± 1 . M£L< t*0.05%J£A± 

0. 2X*»A««fc^. 
20 [ 0 0 5 9 ] Cu : 0.02-1.0 %*r^ 

Cut*, Vi:|SJ5»Offi*«JjDrit»-C* 0. 0.02%J^±^*T 

L , I.O%K±Klfe*tkllDXtt^*fc-r*. L 

fcjtfoT, ^O^f IliO. 02%J£*±, UX*»*icfc 
< , M£ U < 1*0. ISXjSA. 1.0 %*li^ct^ ££>1C 
^£L<1* 0.3%^MA, 1.0 %5fcjft^J:^. 

[ 0 0 6 0 ] Zr : 0. 05-0. 5 %5fci8 
Zrt*, V. CutfSJ^Offi^C^to^^Tfe 0 , 0.05%J^± 

30 ft«rK*< o.5x«±c&*£iioitta«#fls-r*. bfc* f 

oT, -t©^**l*0.05X«±, 0.5 %*»^«fct>. 
[ 0 0 6 1 ] Al : 0. 01-0. 5 %*i^ 
All*, V, Cu, Zr<b|sl»<0flE*«JmJ*#T* 0 . 0.01% 

u±^^2itfcms. y ? -m&mzz %\z 

^i±-r^» coiittMTttfei^. Aii*g£<fc£n-^ 
-t^r&ft-e&ztztb. +^>tcAi^^^-^it^ c: <ht*> i§ 

r*ja*«:W-rsfc«><t^>L6ns. 0.5 

40 T, -^(7)^Wftl*0.0l %JW±. 0.5 X*«ft^J;<. * 

b<t* 0.05 %jgx., 0.2 x&m-e&Zo 

[ 0 0 6 2 ] All*, -KtcWWlttKfflli: LTJBM 

c tfc<fc 0fS»ffl5<ov7^-w^tt&i6i±T€r*. * 

Alfl$i^(lf£lcT^^c 
[ 0 0 6 3 ] Mo : 0.01-0.8 %*r^ 

Mot*, mmfaikf&ft'v. &M&m<Dfa±izti$))-T?fo 0 , 
50 »ici«ia3ftfli*ifi5«)fc^«^«c«tti'rs t «fc^. -e^^ 
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lli^WI^O. Oi %J^±T52^-r Z>&* 0.8 %u±tm 
&&m<. Lfc^ot, ^-c£>^*rftte0.01%JW±. 0.8 
[ 0 0 6 4 ] B : 0. 0002 — 0. 005 %5fcij5| 

0002 %£l±?fe*:btt*;ft<. 0.005 % „b tC ft * £ ^ JR 

cO^fTffmO. 0002 % £K±. 0.005 X5fe»rt<J;l*. 

[ 0 0 6 5 ] Ca : 0.001 -0.03%*^ 
Call, X^7f&igB3MC*5t>T, T i & ^ ft#J tC J: £ / X )l 

liLt 0.001%J^±^^^n^0OT'0.001 %JW±^W 
C tte-faK^^&^o L^L&7^£>, 0.03% 
J^±^W^-ttT^^O)^^^tafa-r^^^O "Cft< , Ca 

"C, -t<O^W*<D±lfitt0.03%*«^cJ:l^ 

[0066] ±.&<DtfLfti&tfL\zmmznrz£<D 
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awe? h • vjU7 L >-y-^r sco 

2 Wttll^t CCD 2 «l«l»li777-«ft$ 

10 *f H.»nffl«l«»ckt'S fccOT**. 

[ 0 0 6 7 ] 

[ 0 0 6 8 ] 
[* 1 ] 
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0. 3 %/ft<DW& 



C 0 0 7 0 ] \sX%*>nti&#imm%kmz~D^x. 



m&%<n-?7 ^-m-& l &* j tn : en%fm lac 

[ 0 0 7 1 ] • &&&& 

(mm: 2mm) umx-zm^x. 
m&xm&o. 900 x:<Dumx<D o. 

fc. TIBf £31 3 icte* 

12 MPaJ^±£A 
10 MPa£A±, 12 MPa^f^^B 
10 MPa5fcii5|£ C 
10 t. 7jk L fc.o 

[ 0 0 7 2 ] - 'gUXOltoXfti 
b\\X&<Di%m£ LTYSSriliRU, EE M 2r frl:: *t L T 0 
° , 45° *5j;tf90 o #fa(DJlS J^^CO^I^^^it 

(^i? : 2 mm) X^rtl^tX YS„ , YS< s *5 tfYS, , £ iWJ5£ 
L 

YS = ( YSo + 2 YS 4 s +YS, e ) /4 
(D^tCcJ: 0 YS^r^mU^o TIBf 3 3t 3 (C , 

320 MPa VXT & A 
320 MPa BX. 350 MPa WT^B 
20 350 MPa m X. £ C 
t. I T 7K 1 /t o 

[0 0 7 3] -^^^CD-V^^ — W^tt 
Jg«fci, : 2mm) tC h'- H * > *^tT SB^fe 

<*CDTIG ?§tt«:ff -pfe. 

: 600 mm/min 
i&&^»fL : 200 A 

: »»ffilCAr£«« ; 15 l/minT»fc # tttt 

*m4>-c 400 c ccDfa;^-e5P^p B i^p^b 

£:„ CWJ; -5 tC tTfr r ^n?t50mcix lOOmm tf> & ^ t£ > 

-tn^naAj^^&iw^L- sis ©ah* 5 ,^(d?^ 

[ 0 0 7 4 ] j$&^if£<Di$*aj&te* v:7^-J&£ 

*>S U— h*r^fe46, CI : 250, NO, : 100, 
NO, : 20, C0 3 1 : 2000, SO, ' : 1 250, SO, 2 : 12 
50, CH,C00 " : 400, HCH0 : 2 50 &&Zf HC00 : 100 
teppm) <h L » PH:5.8 tlfc. 
40 [ 0 0 7 5 ] ^< l,Xm*>tircWmm%:& & 3 

[^ 3 ] 
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(»!> 12 MPaJ&Lh&A, lOMPaJBtJt l2MPaisfrS£B, 

(♦2) 320MPaKtT*A. 320— 350MP^B. E>~350MPaia*. 



[ 0 0 7 6 ] &3frc,we>frte&?tz. it&mnmnzsj 

(OSHEB^E (SUH 409L) 2fe tC £ < . fSgB^Bte, Si*>J; 

t* m n a< ^ -r g a * jjo x ft & j: # m m ar$ © t y 5 - 

[ 0 0 7 7 ] ft3fc#JO§HfB-^EC7)SUH 4 09 L tt. 



50 



0, SHfB^t F CO I 8Cr-0. 2THi, iSM&ft. JjflXtt*5cktf 

sus 4 30 jil ti, Jjuxtt^Jctf ig&g&co^ y 7 — ffiffttt 
[oo7 8] cnbcwi. co^^fcii^-r^fflia^ 

1 ~ 1 8 CO & ii§ ^ 0«J . Uftlt, &M&&\ZV£%:m<DS\} 
S 4 30 JIL J^±<OfI$:7FL, r> m tt U CO V 7 7 - ftft 
ttfcft*Wa>18Cr-0. 2TiJ^±cOl£nfc^tt£^L, $ 
JC /ID X tt t> ft 3fe W W ± CO ft tt £ 7* L T H S o 



( 

23 

[0079] j^±cOct^tc, z(D5zw<Dm&m\L e®j 
mM%&<D o *><nvt$k<D&ummt (sus 430 nomu 

\%u<d-?7 7-m&ft£*m t, $«^,ic±gap^ (tit* 
a« we 

C 0 0 8 0 ] 

T , i£ fi « (C t> {£ fi M fc jgffl "C £ 5 flSC r it *5 J: <gNb 
fbLfcTi-Nb (0*^*ftl©7i7'fh^Xf>l'X»l'C 
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[ 0 0 8 1 ] jfc;frf2«x;*^A<0#»il£tt8l5«*> 
[ElffiODfSim^iJi^] 

10 [Eii] zr$m m £<z>m%<D>f 5 yv 

[02] Si^WS&i: tfMn£^»i:i§tgig|SiS&«?:;* <htf> 
[13] JSSAK^^?* Sr^lTf&HJigT »5. 
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